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ABSTRACT 

 
This work carried out during 2006 and 2007 summer seasons at the 

Experimental Farm, Faculty of Agriculture, Minufiya University in a spilt plot 
arrangement with three replications. To investigate the effect of some different types of 
plant density treatments i.e., 17000, 35000 and 70000 plants per faddan, with different 
space of culture, on growth, yield and its components and quality characteristics of two 
sunflower (Helianthus annuus, L.) varieties i.e., Vitoflower and Earoflower, which 
grown under two different plant spacing and number of plant per hill.  

The application of the various tested plant density treatments caused 
significant differences in all studied traits except most of flowering date and oil 
percentage. The treatment of 17500 plants per feddan when sown in 60 × 40 cm with 
one plant per hill gave the highest values for the most vegetative growth, yield and its 
components as well as oil yield.  

Variety Vitoflower was better than cv. Earoflower in all studied characters i. e. 

vegetative growth, seed yield per plant and oil percentage; on the opposite the variety 
Earoflower gave the highest values of head diameter and 100-seed weight traits which 
lead to increase seed and oil yields per feddan.  

The maximum sunflower seed production with good quality was obtained by 
the application of the interaction between plant density 17500 plants per feddan (when 
sown in 60 × 40 cm space of culture with one plant per hill) and variety Earoflower. 

It can be concluded from this study that, the optimum plant population for the 
achievement of maximum yield of sunflower under the conditions of this study lies 
between 17500 plants per feddan with 60 x 40 cm space of culture and 3500 plants 
per feddan with 60 x 20 cm space of culture  and single plant per hill.  
Keywords: Plant density, Sunflower, growth, yield and quality.  

 

INTRODUCTION 

 
 The oil crops included sunflower (Helianthus annuus, L.) did not 
produce magnificent amount of oils and is not sufficient to cover the local food 
consumption in Egypt. One of the most important oil crops not only in Egypt 
but also in the world is sunflower due to its wide range adaptability and widely 
scattered geographical area (Beard and Geng, 1982), which can grows in 
both cultivated and new reclaimed soils. In addition, the percent of oil seed 
content is up to 45%. Moreover, sunflower is one of the four most important 
annual cops in the world grown for edible oil (Putt, 1977). Therefore efforts 
have been made for increasing the production of this crop.  

Based on the results from different authors, distribution of plants in 
unit area considered one of the important factors for the achievement of 
optimum sunflower production and influenced by several factors such as soil 
fertility and varieties. These findings can be finding in many of literatures 
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(Villalobos et al., 1994; Andrad, 1995; Diepenbrock et al., 2001 and José et 
al., 2004). Many reports indicated that plant density is an effective factor for 
growth characters i.e. plant height, dry matter accumulation, head diameter, 
number and seed weight/head, 100-seed weight, seed yield and oil yield. 
Moreover, it was concluded that increasing number of plant per unit area 
increased grain and oil yields, while it was concluded that oil content was not 
affected by plant density. Numerous studies have emphasized the effect of 
plant density on growth, yield and oil yields of sunflower (Kabelma, 1995; 
Allam and Galal, 1996; Tanzi et al., 1997; Ortegon and Diaz, 1999 and 
Naderi, 2000).  

The aims of this study were (i) Evaluate the two new used sunflower 
varieties under some of plant density rates and its effect on growth, yield, 
yield components and oil seed content, (ii) Measure changes in plant growth 
and yield due to variation in plant distribution in unit area (iii) Identifying the 
optimum plant density to obtain the maximum sunflower yield. 

 

MATERIALS AND METHODS 
 
Two field experiments were carried out at the Experimental Farm, 

Faculty of Agriculture, Minufiya University during 2006 and 2007 seasons, to 
study the effect of some plant density treatments on the growth, yield and its 
components as well as oil seed percentage of two sunflower varieties 
(Helianthus annuus,L.) namely cvs. Vitoflower and Earoflower.The 
experimental design was a spilt-plot with three replications. Each experiment 
included eight treatments which were the combinations between two factors; 
i.e., four treatments of number of plants per feddan (plant density) were 
assigned in the main plots and sunflower varieties i.e., the two varieties were 
occupied in the sub-plots. 

 
A. Plant density 

Numbers of plants of sunflower varieties were distributed on the unit 
area as follows: 

Treatments 
No. of 

plants/hill 
Space of culture 

(cm) 
No. of  

plants/fed 

D1 1 60 × 40 17500 

D2 1 60 × 20 35000 

D3 2 60 × 40 35000 

D4 2 60 × 20 70000 

 
B.Varieties: 

Sunflower varieties were; Vitoflower (V1) and Earoflower (V2).  Seeds 
were obtained from Field Crops Research Department, Agriculture Research 
Centre, Ministry of Agriculture, Egypt. 

The preceding crop was clover (Trifolium alexandrenum, L.) in both 
seasons. The soil of the experiment was clay loam texture. Experimental soil 
ploughed twice, ridged and divided into four equal parts (main plots). The 
main plots assigned to the four plant density treatments. Each main plot 
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divided in two sub-plots, which occupied by the two tested varieties. Total plot 
size was 12.6 m2 consisted of six ridges each 3.5 meters long and 60 cm 
width. Hill spacing was 20 and 40 cm apart; according to the treatment type, 
3-4 seeds in each hill.  Seeds were sown using the dry method of planting on 
12th and 11th of May 2006 and 2007 seasons, respectively. Thinning 
conducted after 21 days from sowing to secure one or two plants per hill 
according to the used treatment. The recommended cultural practices of 
growing sunflower were properly practiced for the management of the 
experimental plots, throughout the cropping season. According to the 
chemical fertilization treatments; the phosphorus was added at the rate of 100 
kg/fed as a calcium super-phosphate (15.5 % P2O5), 50 kg/fed potassium 
sulfate (48 % K2O) was applied prior to sowing, and nitrogen fertilizer was 
added as ammonium nitrate (33.5 % N) by the application of 75 kg N/fed 
which was added in three unequal doses ; the first one as 15 units at 21  days 
from sowing, the second one 30 units at 30 days from sowing and the last one 
30 units at 40 days from sowing  for both tested varieties (Ibrahim et al., 
2006). 

 

Studied characters 
The number of days from planting to flowering had been taken. Ten 

guarded plants were randomly taken from each sub-plot at 90 days from 
planting to determine the following growth characters: 

 
1. Plant height (cm). 2. Leaf area/plant (cm2). 

3. Leaves dray weight/plant (g). 4. Stem dray weight/plant (g). 

5. Head dray weight/plant (g).   

  
At harvest, ten plants were chosen randomly from the inner ridges to 

measure yield attributes. While the last inner three ridges from each sub-plot 
were collected to determine seed yield/fed and oil seed percentage % as 
mentioned by A.O.A.C. (1984). The following data were recorded: 

 

1. Head diameter (cm). 2. Seed yield/plant (g). 

3. 100-seed weight (g). 4. Seed yield (kg/fed). 

5. Oil %. 6. Oil yield (kg/fed). 

 
Data of both seasons were subjected to the proper analysis of 

variance (ANOVA) and differences between means were tested for significant 
against LSD values according to Snedecor and Cochran (1980). 

 

RESULTS AND DISCUSSION 
 

1- Plant density 
1.1- Effect of plant density on growth and flowering date. 

The presented data in Table 1 show the effect of plant density on 
flowering date and some vegetative growth characters for the two used 
sunflower varieties. Data indicated that increasing number of plants in unit 
area from 17500 to 70000 plants/fed caused a significant increase in plant 
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height trait, while caused a significant decrease in leaf area, leaves dry 
weight/plant, stem dry weight, head dry weight per plant during 2006 and 
2007 growing seasons and its combined, in addition to flowering date in the 
second season only. While there was no significant effect for plant density on 
flowering date in the first season and combined data. These results prove the 
importance of the number of plants in unit area for sunflower and its 
vegetative growth characters. Through the combined data, the best treatment 
of plant density was 17500 Plants/fed when sown in 60 × 40 cm with one 
plant per hill (D1), which gave the highest score for all studied flowering and 
vegetative growth characters except plant height which had the highest score 
with 70000 plants/fed by space of culture 60 × 20 cm and two plants per hill 
(D4), that is my be due to the competition of two plants per hill and the 
shortage of space between hills. This point investigated before by Tenebe et 
al. (1996), Sarmah et al. (2000) and José et al. (2004). 

 

Table 1: Effect of plant density on flowering and some vegetative growth 
characters of sunflower during 2006 and 2007 seasons and its 
combined. 

Characters 
 
 

Treatments 

Flowering date (days) 
Plant height 

(cm) 
Leaf area/plant 

(cm2) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 58.59 56.59 57.59 179.42 178.19 178.81 773.91 802.56 788.23 
D2 57.00 55.00 56.00 183.88 182.38 183.13 714.35 740.39 727.37 
D3 55.27 53.27 54.27 189.02 187.80 188.41 575.92 595.50 585.72 
D4 55.21 54.32 54.77 193.40 191.33 192.37 391.49 405.41 398.45 
F. Test 
LSD 5% 

Ns 
-- 

* 
1.47 

Ns 
-- 

* 
3.07 

* 
2.94 

* 
3.00 

* 
180.70 

* 
173.31 

* 
177.00 

 

Table 1: Cont. 
Characters 

 

 
Treatments 

Leaves dry 
weight/plant (g) 

Stem dry weight 
(g) 

Head dry weight 
(g) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 33.85 35.63 34.74 65.61 73.04 69.33 93.28 99.36 96.32 
D2 31.26 32.52 31.89 64.05 66.88 65.46 86.38 90.43 88.41 
D3 28.83 29.89 29.36 57.32 59.84 58.58 74.77 79.37 77.07 
D4 23.26 24.06 23.66 51.57 53.46 52.52 56.16 59.72 57.94 
F. Test 
LSD 5% 

* 
1.44 

* 
1.35 

* 
1.39 

* 
2.37 

* 
2.68 

* 
2.43 

* 
2.80 

* 
2.41 

* 
2.60 

 

1.2- Effect of plant density on some yield components and quality. 
Table 2 shows the effect of plant density treatments on yield 

components as well as seed and oil yields of sunflower. Data indicated that 
there were significant differences among plant density treatments on seed 
yield per plant as well as seed and oil yields per feddan in the two seasons 
and its combined plus head diameter trait in 2006 season only. On the other 
hand, there was no significant difference among plant density treatments on 
100-seed weight and oil percentage plus head diameter trait in 2005 season 
and combined data of the two seasons. These results were previously 
reported by Ortegon and Diaz (1997), Naderi (2000) and José et al. (2004). 
According to the combined data, the first treatment of plant density i.e., 17500 
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plants per feddan (D1) with 60 x 40 cm space of culture and one plant per hill 
gave the highest values for all studied yield, yield components and quality 
characters. This increase my be due to decrease number of plants per hill to 
single plant and increase space of culture to 60 x 40 cm then absent of highly 
competition between plants.  

 

Table 2: Effect of plant density on some yield components and quality 
characters of sunflower during 2006 and 2007 seasons and its 
combined. 

Characters 

 
Treatments 

Head diameter (cm) Seed yield/plant (g) 100-seed weight (g) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 15.74 16.84 16.29 84.08 88.26 86.17 5.30 5.37 5.34 
D2 14.88 15.68 15.28 76.55 80.37 78.46 5.16 5.23 5.20 
D3 13.53 14.13 13.83 78.38 81.23 79.81 4.78 4.86 4.82 
D4 11.99 12.19 12.09 32.74 66.76 49.75 4.40 4.48 4.44 
F. Test 
LSD 5% 

* 
-- 

* 
0.56 

Ns 
-- 

* 
5.29 

* 
3.20 

* 
4.10 

Ns 
-- 

Ns 
-- 

Ns 
-- 

 

Table 2:Cont. 
Characters 

 
Treatments 

Seed yield (kg/fed) Oil % Oil yield  (kg/fed) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 1630.11 1655.86 1642.98 34.40 35.50 34.95 559.47 586.61 573.01 
D2 1475.36 1488.36 1481.86 33.00 33.78 33.39 485.71 501.66 493.70 
D3 1234.09 1246.80 1240.45 32.19 33.67 32.935 396.49 419.02 407.77 
D4 1038.07 1049.04 1043.56 30.625 31.26 30.945 317.76 327.73 322.75 
F. Test 
LSD 5% 

* 
88.87 

* 
80.08 

* 
84.48 

Ns 
-- 

Ns 
-- 

Ns 
-- 

* 
35.20 

* 
44.70 

* 
40.40 

 

2- Varietal differences. 
The date of flowering, vegetative growth, yield attributes, yield and 

quality of the two sunflower varieties were affected by varietal differences 
(Tables 3 and 4). The combined data showed that, the cv. Vitoflower (V1) was 
surpassed over the cv. Earoflower (V2) in all vegetative growth under study 
i.e. plant height, leaf area, leaves dry weight, stem dry weight and head dry 
weight concerning the earliest flowering, yield components i.e., seed yield per 
plant and oil content, while cv. Earoflower had the high score in date of 
flowering, head diameter, 100-seed weight, seed and oil yields per feddan. 
From the previous data the cv. Vitoflower produced more vegetative growth 
than the cv. Earoflower. On the contrary the cv. Earoflower gave the highest 
seed and oil yields per feddan, where that these results my be due to its 
higher head diameter and 100-seed weight. These differences between 
varieties my be due to its genetic structure and the mode of utilization of 
metabolic products. In this concern, Kabelma (1995), Tobol et al. (1996), 
Ortegon and Diaz (1997), Ortegon and Diaz (1999), Reddy and Khera (1999), 
Abelardo and Antonio (2002) and Ibrahim et al. (2006) reported that there are 
varietal differences between sunflower varieties for vegetative growth, yield 
and quality characters. 
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Table 3: Varieties mean performance for flowering and some vegetative 
growth characters of sunflower during 2006 and 2007 seasons 
and its combined. 

Characters 

 
Varieties 

Flowering date 
(days) 

Plant height 
(cm) 

Leaf area/plant 
(cm2) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

V1 52.74 51.02 51.88 209.16 207.52 208.34 710.26 739.36 724.81 
V2 60.29 58.57 59.43 163.69 162.33 163.01 517.58 532.57 525.07 
F. Test * * * * * * * * * 
 

Table 3: cont. 
Characters 

 
Varieties 

Leaves dry 
weight/plant (g) 

Stem dry weight (g) Head dry weight (g) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

V1 31.55 32.80 32.18 66.41 70.02 68.22 82.19 86.55 84.37 
V2 27.04 28.24 27.64 52.86 56.59 54.72 73.10 77.89 75.50 
F. Test * * * * * * * * * 

 

Table 4: Varieties mean performance for some yield components and 
quality characters during 2006 and 2007 seasons and its 
components. 

Characters 

 
Varieties 

Head diameter (cm) Seed yield/plant (g) 100-seed weight (g) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

V1 13.01 13.69 13.35 69.23 88.69 78.96 4.63 4.70 4.67 
V2 15.06 15.73 15.39 66.64 69.62 68.13 5.19 5.27 5.23 
F. Test * * * * * * * * * 

 

Table 4: Cont. 
Characters 

 
Varieties 

Seed yield (kg/fed) Oil % Oil yield  (kg/fed) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

V1 1262.45 1275.77 1269.12 33.50 34.58 34.04 425.51 443.55 434.54 
V2 1426.36 1444.25 1435.31 31.60 32.53 32.07 454.20 473.96 464.08 
F. Test * * * * * * * * * 

 

3- Interaction  effects. 
Effect of the interaction between plant density treatments and the two 

used sunflower varieties in this study on vegetative growth, yield components, 
seed and oil yield and quality are shown in Tables 5 and 6.  It is evident that, 
the two tested sunflower varieties i.e. Vitoflower and Earoflower responded 
significantly to the differences of plant density treatments. According to the 
combined data, the interaction between plant density 17500 Plants/fed (D1) 
when sown in 60 × 40 cm space of culture with one plant per hill and 
Earoflower variety gave the highest values of most of vegetative growth 
characters i.e., leaves area, leaves dry weight, stem dry weight and head dry 
weight. On other point of view, the highest values for seed and oil yields per 
feddan characters were obtained when the sunflower cv. Earoflower and cv. 
Vitoflower were sown with space of culture 60 x 40 cm (17500 plants per 
feddan). Such results were reported by Ortegon and Diaz (1997) and Reddy 
and Khera (1999). 
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Table 5:  Effect of the interaction between plant density and sunflower 
varieties on flowering and some vegetative growth characters 
during 2006 and 2007 seasons and its components. 

Characters 

 
Treatments 

Flowering date 
(days) 

Plant height   (cm) Leaf area/plant (cm2) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 V1 54.79 52.79 53.79 200.25 198.71 199.48 890.05 935.29 912.67 
 V2 62.38 60.38 61.38 158.58 157.67 158.13 657.76 669.82 663.79 
D2 V1 53.25 51.25 52.25 206.25 204.83 205.54 833.70 860.74 847.22 
 V2 60.75 58.75 59.75 161.50 159.92 160.71 594.99 620.03 607.51 
D3 V1 51.54 49.54 50.54 212.67 210.96 211.82 694.05 715.08 704.57 
 V2 59.00 57.00 58.00 165.36 164.63 165.00 457.79 475.92 466.86 
D4 V1 51.38 50.50 50.94 217.46 215.58 216.52 423.22 446.32 434.77 
 V2 59.04 58.13 58.59 169.33 167.08 168.21 359.76 364.50 362.13 
LSD at 5% 
For D,´s 
For V,´s 

 
-- 
-- 

 
-- 
-- 

 
-- 
-- 

 
1.32 
1.07 

 
1.58 
0.95 

 
1.45 
1.01 

 
73.83 
66.09 

 
66.48 
55.84 

 
70.16 
60.97 

 
Table 5: Cont. 

Characters 

 
Treatments 

Leaves dry 
weight/plant (g) 

Stem dry weight (g) Head dry weight (g) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 V1 37.28 38.98 38.13 74.08 80.54 77.31 102.36 108.43 105.40 
 V2 30.41 32.27 31.34 57.13 65.54 61.34 84.20 90.28 87.24 
D2 V1 33.47 34.63 34.05 71.17 74.71 72.94 91.45 95.54 93.50 
 V2 29.04 30.41 29.73 56.92 59.04 57.98 81.30 85.32 83.31 
D3 V1 31.32 32.37 31.85 63.88 66.04 64.96 79.03 82.81 80.92 
 V2 26.33 27.41 26.87 50.75 53.63 52.19 70.50 75.93 73.22 
D4 V1 24.14 25.23 24.69 56.50 58.79 57.65 55.91 59.41 57.66 
 V2 22.37 22.88 22.63 46.63 48.13 47.38 56.41 60.03 58.22 
LSD at 5% 
For D,´s 
For V,´s 

 
0.95 
0.41 

 
0.56 
0.53 

 
0.76 
0.47 

 
0.89 
0.82 

 
1.37 
0.89 

 
1.13 
0.86 

 
1.16 
1.18 

 
0.90 
0.97 

 
1.03 
1.07 

 
Table 6: Effect of the interaction between plant density and sunflower 

varieties on some yield components and quality characters 
during 2006 and 2007 seasons and its components. 

 Head diameter (cm) Seed yield/plant (g) 100-seed weight (g) 

  2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 V1 14.48 15.58 15.03 94.85 99.08 96.97 4.93 5.00 4.97 
 V2 17.00 18.10 17.55 73.30 77.44 75.37 5.67 5.74 5.71 
D2 V1 13.69 14.49 14.09 86.57 91.47 89.02 4.79 4.84 4.82 
 V2 16.07 16.87 16.47 66.53 69.27 67.90 5.52 5.61 5.57 
D3 V1 12.51 13.11 12.81 88.43 91.82 90.13 4.53 4.61 4.57 
 V2 14.54 15.14 14.84 68.32 70.63 69.48 5.03 5.11 5.07 
D4 V1 11.36 11.56 11.46 7.07 72.39 39.73 4.27 4.35 4.31 
 V2 12.61 12.81 12.71 58.40 61.12 59.76 4.53 4.60 4.57 
LSD at 5% 
For D,´s 
For V,´s 

 
0.20 
0.20 

 
0.21 
0.21 

 
0.21 
0.21 

 
1.72 
2.04 

 
0.89 
1.17 

 
1.31 
1.61 

 
0.08 
0.08 

 
0.09 
0.09 

 
0.09 
0.09 
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Table 6: Cont. 
Characters 

 
Treatments 

Seed yield (kg/fed) Oil % Oil yield  (kg/fed) 

2005 2006 Comb 2005 2006 Comb 2005 2006 Comb 

D1 V1 1502.25 1517.71 1509.98 35.34 36.38 35.86 530.90 552.14 541.48 

 V2 1757.96 1794.00 1775.98 33.45 34.62 34.04 588.04 621.08 604.54 

D2 V1 1368.38 1382.17 1375.28 34.01 34.82 34.42 465.39 481.27 473.37 

 V2 1582.33 1594.54 1588.44 31.98 32.74 32.36 506.03 522.05 514.02 

D3 V1 1159.21 1171.42 1165.32 33.21 34.70 33.96 384.97 406.48 395.74 

 V2 1308.96 1322.17 1315.57 31.17 32.64 31.91 408.00 431.56 419.80 

D4 V1 1019.96 1031.79 1025.88 31.45 32.40 31.93 320.78 334.30 327.56 

 V2 1056.17 1066.29 1061.23 29.80 30.12 29.96 314.74 321.17 317.94 

LSD at 5% 

For D,´s 

For V,´s 

 

30.74 

28.76 

 

34.42 

27.42 

 

32.58 

28.09 

 

2.10 

2.05 

 

2.00 

1.99 

 

2.50 

2.00 

 

38.70 

29.20 

 

49.89 

32.60 

 

44.75 

31.40 

 
With regard to plant density, it seems that the optimum plant 

population for the achievement of maximum yields of sunflower under the 
conditions of this study lies between 17500 plants/fed (D1) with 60 x 40 cm 
space of culture and 3500 plants/fed (D2) with 60 x 20 cm space of culture. 
The lower densities do not produce a sufficient number of seeds per unit area, 
while the higher ones reduce both the number of seed and seed weight. 
However, the relatively small absolute differences in seed yield between plant 
densities demonstrate the remarkable compensation capacity of sunflower 
between the different yield components.  
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 عباد الشمس نفين منو المحصول لص النمو علىالكثافة النباتية تأثير 
  1منال فهمى محمد و 2 محمود الدسوقى إبراهيم، 1حاتم محمد على عبد الغنى

 مصر. -الجيزة  - لمركز القومى للبحوثا -قسم  بحوث المحاصيل الحقلية  -1
 مصر. -امعة المنوفية ج -لية الزراعة ك -قسم  المحاصيل  -2
 

 يمجامعة المنوفية بشبين الكوم خلال موس -أجرى هذا البحث بمزرعة كلية الزراعة 
احد )نبات و 17500نباتية هى: معاملات من الكثافة ال أربعةبهدف دراسة تأثير  2007و 2006

 جورة()نباتين بال 70000 )نباتين بالجورة( و 35000، )نبات واحد بالجورة( 35000، بالجورة(
 كل معاملة على حسب سم x 40 60و x 20 60هى  نبات بالفدان على مسافات زراعية مختلفة

مس ين من عباد الشو مكوناته ومحتوى البذور من الزيت لصنف صفات النمو الخضرى، المحصول
ررات ث مكفى ثلا مرة واحدة وفلاور و إيروفلاور. ولقد تم استخدام تصميم القطع المنشقةيتهما ف

باد عصناف فى تنفيذ التجربة حيث شغلت معاملات الكثافة النباتية القطع الرئيسية بينما شغلت أ
  -لى:ويمكن تلخيص أهم النتائج المتحصل عليها فيما ي الشقيةالشمس القطع 

ع صفات لجمي أظهرت النتائج وجود إختلافات معنوية بين جميع معاملات الكثافة النباتية المستخدمة
عنوى النمو الخضرى، ومكونات المحصول ومحصولى البذور والزيت، بينما لم يكن هناك تأثير م

دى إستخدام من الزيت. أ البذور  بذرة ومحتوى 100للكثافات النباتية المستخدمة على صفتى وزن الـ
على أإلى الحصول على  (سم ونبات واحد بالجورةx 40 60مسافات زراعة )نبات بالفدان  17500

 ان.القيم لمعظم صفات النمو الخضرى، بعض مكونات المحصول و محصولى البذور والزيت بالفد
حت وفلاور على الصنف إيروفلاور فى جميع صفات النمو الخضرى تيتتفوق الصنف ف

ف من الزيت، وعلى العكس من ذلك أعطى الصن البذور الدراسة، عدد البذور للنبات ومحتوى
 ياتبذرة واللتان بدورهما أعط 100إيروفلاور أفضل النتائج لصفتى قطر القرص و وزن الـ

 المحصول العالى من البذور والزيت.
بات واحد سم ونx 40 60زراعة  مسافات)نبات بالفدان  17500أعطى التفاعل بين الكثافة النباتية 

 بالجورة( والصنف إيروفلاور أعلى القيم لصفتى محصول البذور والزيت.
عباد الشمس تحت أعلى محصول من تحقيق لنباتية كثافة  فضلن أبأ التوصية يمكنو

 انفدنبات بال 35000إلى  (سمx 40 60 مسافات زراعة) 17500 تقع ما بينظروف هذه الدراسه 
 مع زراعة نبات واحد بالجورة فى كلا الحالتين. (سمx 20 60اعة مسافات زر)
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